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Abstract:

A ranula is a bluish dome shaped swelling in the floor of the mouth resulting from accumulation of saliva from the sublingual 

gland. It is of two types simple and plunging ranula. The management is difficult due to its anatomic location. Children pose a 

greater challenge while managing this condition due to their age and behavioural problems. 

An 8-year-old girl reported with a sublingual ranula on the floor of the mouth. The swelling was marsupialized under local 

anesthesia followed by betadine-soaked gauze packing changed at three-day intervals. Complete resolution of the lesion took 

place with no signs of recurrence after a follow up of 1 year. 

Various treatment options are available for management of pediatric ranulas. Micro-marsupialization and marsupialization are 

relatively less invasive procedure and its use in management of pediatric ranulas demonstrates lesion resolution with low 

recurrence when combined with packing of the pseudocyst. Invasive methods like complete excision with or without removal of 

the sublingual gland can lead to local complications. Other option for management includes lasers, sclerotherapy with OK-432, 

botulinum toxin type A and nickel gluconate – mercurius heel – potentised swine organ preparations.
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Introduction:

 A ranula is seen as a bluish, dome shaped, unilateral, 

fluctuant, soft, translucent swelling on the floor of the mouth 

and sometimes extending in the neck, due to accumulation of 

saliva from the sublingual salivary gland. The pooled saliva 

initiates an inflammatory response resulting in formation of a 
(1,2)pseudocyst . The sublingual gland has multiple ductal 

openings in the floor of the mouth. The largest duct is called 

'Bartholin's' ducts while the smaller openings are collectively 

called as 'ducts of Rivinus'. Salivary extravasation may occur 

due to trauma, blockage or inflammation of these sublingual 

gland ducts. 

Traumatic injuries, chronic inflammatory diseases and 

anatomical variations of the sublingual gland are common 
(1,3)causes for development of ranulas. . Simple ranulas have to  

be differentiated from enlargements of submandibular gland 

origin or minor salivary glands that manifest as swellings in 

the floor of the mouth. Obstruction of the 'Wharton's duct' 

may lead to sialolithiasis. Injuries to the 'Wharton's duct' 

cause extravasation and pooling of saliva that may resemble a 

ranula. Plunging ranulas must be differentiated from 

swellings that are observed over the neck like thyroglossal 

duct cyst, dermoid cyst, branchial cyst, lymphangioma, 

cystic hygroma, laryngocoele, lipoma, arteriovenous 

malformations, and enlargements of thyroid or parathyroid 

glands. The location of the swelling helps to narrow down the 

list of differential diagnosis, though histopathological 
 (4)confirmation may be required for final diagnosis . 

Selection of the surgical technique is important for successful 

resolution of ranula. It should be based on the size of the 

lesion, type of ranula, history of previous intervention with 

recurrence and risk of damage to important anatomical 

structures. In case of children, the age and behavioural 

assessment should also be considered to chart the most 

appropriate plan of treatment. 

Case Report:

An eight-year-old girl reported for oral examination with a 

chief complaint of swelling over the floor of the mouth on the 

right side since 10 – 12 days (Fig. 1).
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 The swelling was ovoid in shape approximately 2 X 1 cm in 

dimension, reddish in colour, soft and fluctuant. Patient 

informed that the swelling was noticed recently and there was 

no change in size or history of spontaneous resolution and 

recurrence. The swelling did not interfere in mastication or 

speech, it was not painful or tender on palpation. It was not 

compressible and no discharge was noticed. Relevant 

haematological investigations were performed and a 

mandibular occlusal radiograph was taken to rule out 

obstruction of the Wharton's duct. Based on examination and 

investigations, a clinical diagnosis of ranula was made. 

Parents were explained about various treatment modalities 

while informing about potential  recurrence and 

complications. Parental consent was obtained to perform 

marsupialization of the lesion. 

The patient's behavioural assessment was done and it was 

decided to perform the procedure under local anesthesia. 

Extra- and intra-oral betadine scrubbing was done following 

administration of local anesthesia. Subjective and objective 

signs of adequate anesthesia were confirmed. An elliptical 

incision was given at the base of the lesion taking care to limit 

the depth of the incision to prevent injury to the Wharton's 

duct and neuro-vascular structures at the base of the tongue 

(Fig. 2). 

The exudation of mucinous fluid following the incision 

confirmed the presence of saliva. Haemostasis was achieved 

with pressure packs. The lining of the ranula was identified 

circumferentially and a continuous mattress suture was taken 

around the lesion, suturing the lining of the ranula with the 

oral mucosa using 3-0 polyglycolic acid resorbable material. 

The defect was packed with betadine-soaked sterile gauze 

pack (Fig. 3). 
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The patient was recalled to change the gauze pack at three-

day intervals for 3 cycles, after which the packing of the 

surgical cavity was discontinued. Complete resolution of the 

wound and resorption of the sutures were seen one month 

after the surgery and there was no recurrence at one-year 

follow up (Fig. 4). 

Discussion:

Ranula is a fluid filled lesion seen on the floor of the mouth 

following traumatic injury or obstruction of the sublingual 
(5-9)salivary gland duct . The secretion of the sublingual gland 

is mucinous compared to other salivary glands. Leakage of 

such viscous fluid generates a strong inflammatory reaction 
(5)from the surrounding tissues . Secretion of saliva from the 

sublingual gland is continuous and this prevents the 

parenchymal tissue of the gland from undergoing 

inflammatory granular or fibrous metamorphosis. Hence 

ranulas are commonly associated with the sublingual 
(1)gland . According to its site of presentation and extent, they 

are classified as sublingual (visible only in the oral cavity 

below the tongue), sublingual-submandibular (visible in the 

mouth and also in the submandibular region) and 

submandibular (visible only in the submandibular region 

without visible intra oral involvement). The sublingual 

variant is called as simple ranula while the latter are examples 
(9,10)of plunging ranula .

Prevalence of ranulas is 0.2 cases per 1000 persons while the 

prevalence of congenital ranulas in children is 0.74 percent 

and it is a rare clinical entity. They comprise of about 6 
(11)percent of all oral sialoceles . A simple ranula is common 

during the first and second decades of life while the plunging 

ranula is observed during the third decade with a female 
(12)predilection of about 1.15:1 . Ranulas may interfere in 

mastication and can be painful if inflamed. It also causes 

difficulty in oral hygiene maintenance. The patients may 

complain of variance in the size of the swelling or recurrence 

over a period of time. 

Traditional options in management of ranula include incision 

and drainage, excision of the ranula, with or without removal 

of the ipsilateral sublingual gland, marsupialization, with or 

without packing the surgical defect. Newer methods of 

management include micro-marsupialization, modified 
(13)micro-marsupialization, lasers and injectable agents . In the 
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present case the surgical defect was marsupialized and 

packed with a betadine-soaked gauze. The pack was changed 

at three-day intervals. Regular changing of the gauze pack 

allowed for careful monitoring of healing, examining the 

wound for debris collection while betadine provided 

antibacterial effect to prevent infection of the surgical wound. 

Management of ranulas is challenging due to its anatomical 

location. The floor of the mouth has vital neurovascular 

structures that may be damaged during surgical exploration. 

Unrestricted movement of the tongue can lead to post 

operative bleeding and dehiscence of the surgical wound. 

Contamination of the wound can cause infections, pain and 
(14)difficulty in swallowing . 

The lingual nerve and the submandibular gland duct are at 

higher risk of injury during surgical management in infants 

and children, due to their close proximity to the sublingual 

gland [14]. The common complications of ranula include 

recurrence (5.78%), paraesthesia of the tongue (4.89%) and 
(15)damage to the Wharton's duct (1.82%) . Resection of the 

sublingual gland along with excision requires the procedure 

to be done under general anesthesia. It is an invasive method 

and has a higher probabili ty for post  operative 
(15)complications . Recurrence of ranula has been attributed to 

the size of the lesion at the time of presentation and the 

surgical method employed for its management. The 

recurrence rates for incision and drainage are 71-100%, 61-

89% for marsupialization, 0-25% for excision of ranula, 0-

12% for marsupialization with packing and 0-2% for excision 
(14)of ranula with sublingual gland .

Review of Management Techniques:

Many surgical methods have been advocated for 

management of ranulas. Observation for spontaneous 

resolution up to 6 months after it is observed has been advised 

in children. Intervention is recommended if there is no 
(16)resolution or recurrence during the observation period . 

Excision of the ranula, excision with removal of ipsilateral 

subl ingual  g land ,  marsupia l iza t ion  and  micro-

marsupialization are commonly encountered techniques in 

the literature. Besides surgical management,CO  laser 2

excision and vaporization of non-plunging ranulas have been 
(17)compared by Mintz et. al . 

Novel approaches in the form of intra-lesional injection of 

lyophilized Streptococcus pyogenes preparations like OK-

432 is under experimental use for the treatment of 
(10,18)ranula . A recent study has recommended the use of Nickel 

Gluconate – Mercurius Heel – Potentised Swine Organ 

Preparation D10/D30/D200, which is a homotoxicological 
(19)agent as an alternative treatment strategy for ranulas .

Excision of the ranula with or without the excision of the 

sublingual gland:

Radical approach by excision of the ranula along with the 

sublingual gland had been advocated by Pandit and Park 
(16)(2002) to reduce the rate of recurrence . They suggested that 

dissection around the submandibular gland duct and 

relocating it increases the exposure of the floor of the mouth 
(16)for exploring the boundaries of the excision site . Crysdale 

et al. recommended sublingual gland removal if the ranula 
(20)  (21)was greater than 1 cm , while Bridger et al.  and Catone et 

(22)al.  advised gland excision as the primary treatment option 

irrespective of the size of the lesion. An explorative approach 

in management of ranula carries a potential risk of 

haemorrhage from the lingual and sublingual vascular 

structures, paraesthesia of the lingual nerve and damage or 

repositioning of the Wharton's duct. A large lacrimal probe or 

catheter inserted in the duct of the submandibular gland at the 

time of surgery helps to identify its course and prevent 
(14)injury . Yoshimura et al reported the results of 27 cases of 

plunging ranulas. Four patients had excision of ranula only 

and 9 patients underwent removal of ranula with sublingual 

gland they showed a recurrence of 25.0% and no recurrence 
(9)respectively . 

Marsupialization:

Marsupialization of ranula is considered as a less invasive 

option for management of ranula in pediatric age group. A 

tiered approach of marsupialization followed by resection in 

case of recurrence is followed by some clinicians to avoid 

initial extensive exploration. The entire lesion is unroofed 

and the lining of the ranula is sutured with the oral epithelium. 

In an alternative method, Baurmash suggested packing the 

pseudocyst with gauze for 7 – 10 days. the packing material 

prevents the margins of the cavity to reunite, allows re-

epithelization of the cyst cavity, seals the mucinous leak and 

incites a foreign body reaction leading to fibrosis and atrophy 
(23)of the gland acini . 

Micro-marsupialization:

Placement of a single silk suture over the most prominent part 

of the ranula to drain the mucinous fluid and maintaining the 

suture for 10 days allowed for epithelization along the suture 

tracts. This technique called as micro-marsupialization 

provides an alternative, conservative approach in children 
(24)with ranulas . Delbem et al reported that out of 14 patients 

treated by micro-marsupialization, 12 presented full lesion 

resolution after one week while two cases showed signs of 
(25)recurrence . In another case multiple silk sutures placed 

over the length of the swelling and maintained for 30 days to 

allow for epithelization of the suture tracts has been 
(26)suggested by Hegde et al. . They suggest that creating 

multiple openings allowed for better drainage and reduced 

risk of recurrence.
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Laser excision: 

Laser excision and vaporization of ranula with CO  and 2

Er,Cr:YSGG lasers have been reported by Frame, Mintz et al 
(17,27,28)and Barak et al . The laser beam is absorbed by the 

intracellular water of the oral mucosal cells. The transferred 

energy results in photo-thermal rupture of the cells. This 

causes vaporization and sealing of minor salivary gland ducts 
(29)and acini . There was no reported recurrence after 6 months 

(17)in a case series by Mintz et al  which was consistent with the 

reports of Niccoli-Filho and Morosolli who combined 
(30)marsupialization with CO  laser excision . Zola et al 2

reported management of a 12 year old patient with ranula 
(31)using Er,Cr:YSGG laser . The use of soft tissue lasers gives 

a promising alternative to traditional surgical methods to 

reduce post operative complications in the treatment of 

ranula.

Sclerotherapy with OK-432:

Injection of a lyophilized mixture of group-A Streptococcus 

pyogenes having anti neoplastic activity called as OK-432 

(Picibanil®) has been experimentally tried for the successful 

resolution of oral ranulas. It's use in the management of 

lymphangiomas and cystic hygromas has been well 

documented, but its effects for ranula management needs 

further research. Intra cystic injection of OK-432 triggers a 

host immune response with pain and sclerosis at injection site 

with fever. It is considered as an alternative line of treatment 

for patients who do not wish to undergo surgical 
(32)intervention . 

Botulinum Toxin type A

Local injection of botulinum toxin type-A causes denervation 

of the para-sympathetic nerves responsible for salivation. A 

case series of three patients reported successful treatment of 
(33)ranula after injection of botulinum toxin type-A . the use of 

botulinum toxin for neuromuscular and cosmetic treatments 

has provided data on its safety and tolerability. Its use for 

m a n a g e m e n t  o f  r a n u l a s  i s  s t i l l  c o n s i d e r e d  a s 
(34)experimental . 

Nickel Gluconate – Mercurius Heel – Potentised Swine 

Organ Preparations:

Nickel Gluconate is an oxide reducer and stimulates salivary 

glands in case of lack of amylase deficiency. It stabilizes the 

cell membrane, stimulates the reticular endothelial system 

and lymphatic tissue and promotes protein synthesis for 

tissue repair. Mercurius-Heel is an anti-inflammatory drug 

and Potentized Swine Organ Preparation, D-10, D-30 and D-

200 have specific tropism for homologous human tissue and 

stimulate protein synthesis. The three homotoxicological 

drugs used in combination synergistically act on the foreign 

body inflammation due to extravasated mucus and stimulate 

glandular repair and pseudocyst reabsorption. In a case series 

of 9 children, local injection of this combination drug showed 

resolution of the ranula in a 4 – 32 month follow up period. 

Two children showed signs of asthenia and local irritation at 

injection site due to increase in volume of the fluid. There was 
(19)no reported allergy or other complications .

Conclusion:

Management of ranula requires a planned approach with 

calculated risk benefit ratio to best suit the needs of the patient 

and even more so in children due to their delicate physiology 

and immature psychological and emotional development. A 

modified marsupialization technique with betadine-soaked 

gauze packing and regularly changing the pack at short 

intervals provided successful resolution of the ranula without 

any post operative complications and no signs of recurrence 

up to one year of follow up. 
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